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Response to Amendment 

1 . This office action is in response to applicant's amendment received on 
01/28/2005. 

The abstract has been amended. 
Claim 1 has been amended. 

Claim Objections 

2. Claim 1 is objected to because of the following informalities: 

Claim 1, line 8, "the linearization circuit" should change to - the analog 
linearization circuit-. 

Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
states. 

4. Claims 1-4 are rejected under 35 U.S.C. 102(b) as being anticipated by Reid 
(USP 4,581,714). 

Regarding claim 1, Reid discloses a method for linearizing a nonlinear curve with 
a analog linearization circuit (e.g. Col.1, lines 45-55) with digitally adjustable parameters 
which are output (calibration and linearzing the output) by a sequence controller 
(computer 16) (Col.2, lines 6-10, Col.4, lines 1-11), wherein the curve represents the 
relationship between input signals and output signals of a sensor (sensitivity of 
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transducer 12), and wherein an output signal is respectively associated to each input 
signal (Figs.1 , 4, Col.4, lines 30-52), the method comprising the step of adjusting the 
linearization circuit (correct the inverse transfer function equation) in an essentially 
automated way by means of the sequence controller (computer 16) (Fig.3, Col.7, lines 
59-66). 

Regarding claim 2, Raid discloses at least one output signal, which corresponds 
to an actual input value of the linearization circuit, is acquired and/or stored by means of 
the sequence controller (e.g. Fig.3, Col.6, lines 20-29). 

Regarding claim 3, Reid discloses at least one reference input value is entered 
into the sequence controller (16) via an input unit (sample cell 10)(e.g. Fig.1, Col.4, lines 
1-7). 

Regarding claim 4, Reid discloses the reference input value is in analog form 
(e.g. 1 , lines 45-49). 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the- manner in which the invention was made. 

6. Claims 5-8, 12-32, 34-37, and 39-41 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Reid (USP 4,581,714) in view of Kondraske (USP 4,873,655). 
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Regarding claim 5, Reid fails to disclose the reference input value is put into the 
analog form by means of a D/A converter. 

Kondraske discloses the reference input value is put into the analog form by 
means of a D/A converter (D/A 32, Fig.1 ), 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to includes the reference input value is put into the analog form by 
means of a D/A converter as taught by Kondraske in a method for linearizing a 
nonlinear curve with an analog linearization circuit of Reid for the purpose of providing 
an adaptable method and apparatus for calibrating and conditioning sensor output to 
conform to a desired transfer function (Kondraske, Abstract). 

Regarding claim 6, Kondraske discloses the reference input value is put into the 
analog form by at least one adjustable source of signals (30, 34) (Fig.1 , Col.6, lines 28* 
37, lines 52-68). 

Regarding claim 7, Kondraske discloses the source of signals is formed by at 
least one reference voltage (Col.6, lines 28-31). 

Regarding claim 8, Kondraske discloses the potentiometer (reference transducer 
14, Figl, Col.6, lines 15-18) is preferably adjusted in equidistant steps by means of the 
sequence controller (CoL7, lines 3-1 1 ). 

Regarding claim 12, Kondraske discloses the actual input values and/or the 
reference input values are applied to a comparator (adjust in real tome for offset and 
gain) (Col.3, lines 7-19). 
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Regarding claim 1 3, Kondraske discloses the reference input values are 
compared with the actual input values by means of the comparator (Col. 3, lines 7-1 9). 

Regarding claim 14, Kondraske discloses the sequence controller adjusts the 
reference input values by iteration, until a predetermined deviation is undershot 
between the actual input value and the reference input value (Col. 6, lines 52-68). 

Regarding claim 1 5, Kondraske discloses the reference input values are selected 
as starting point, and/or midpoint, and/or end point of the linearized curve (Col. 3, lines 
41-50). 

Regarding claim 16, Kondraske discloses the reference input values are selected 
from a subrange of input signals of the nonlinear curve (Fig.1,.CoL44-56, Col.2, lines 
22-35). 

Regarding claim 17, Kondraske discloses the reference input values produced by 
the sequence controller are applied to the input of the linearization circuit via a switch 
{Col.6, lines 28-40, Col.6, lines 53-68). 

Regarding claim 18, Kondraske discloses at least one reference output value 
associated with an actual input value is acquired and/or stored by means of the 
sequence controller (CoL5, lines 12-22, Col.6, lines 52-68). 

Regarding claim 19, Kondraske discloses the at least one reference output value 
is adjusted by means of reference sources (30, 34) (Fig.1, Col.6, lines 28-37, lines 52- 
68). 

Regarding claim 20, Kondraske discloses the reference input values are put into 
analog form by means of the D/A converter (D/A 32, Fig.1). 
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Regarding claim 21, Kondraske discloses at least one reference output value 
associated with an actual input value is entered into the sequence controller via an input 
unit (AID 38, Fig.1). 

Regarding claim 22, Kondraske discloses actual output values as supplied by the 
linearization circuit in response to the reference input values are compared with the 
reference output values by means of a comparator (adjust, calibration) (Fig.2, CoL5, 
lines 35-47,Col.6, lines 52-68). 

Regarding claim 23, Kondraske discloses the output signal of the comparator is 
evaluated by the sequence controller (microprocessor 16) (Col.6, lines 52-68, Col.8, 
lines 1-8). 

Regarding claim 24, Kondraske discloses at least one adjusting device is 
adjusted by means of the sequence controller (Fig. 1, Coi.6, lines 52-68). 

Regarding claim 25, Kondraske discloses at least one adjusting device is used 
for adjusting the zero point (zero offset condition)(Col.6, lines 52-68). 

Regarding claim 25, Kondraske discloses the sequence controller (16) activates 
the adjusting devices with digital pulses (Fi.1, Col.5, lines 17-19). 

Regarding claims 27 and 39, Kondraske discloses the sequence controller 
performs an adjustment of the linearization circuit by means of the adjusting devices for 
each pair of reference input/reference output values, until a predetermined deviation is 
undershot between the actual output value and the reference output values (Col.6, lines 
52-68). 
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Regarding claim 28, Kondraske discloses the adjusting device for adjusting the 
zero point (zero offset condition) of the linearized curve is adjusted such that the actual 
output value is essentially equal to the reference output value (Col.6, lines 52-68). 

Regarding claims 29 and 34, Kondraske discloses a further reference input value 
produced by the sequence controller is applied to the linearization circuit (Col.6, lines 
28-40, Col.6, lines 53-68). 

Regarding claims 30 and 35, Kondraske discloses the associated reference 
output value produced by the sequence controller (16) is applied to the comparator 
(adjust 30, 34) (Fig.1). 

Regarding claims 31 and 36, Kondraske discloses the actual output value of the 
linearization circuit of the further pair of reference input/reference output values is 
applied to the comparator (adjust 30, 34) (Fig.1, Col.4, lines 47-48, Col.6, lines 298-40, 
52-58). 

Regarding claims 32 and 37, Kondraske discloses the output signal of the 
comparator (adjust 30, 34) is evaluated by the sequence controller (16) (Fig.1 , Col.6, 
lines 52-68, Col.8, lines 1-8). 

Regarding claim 40, Kondraske discloses different linearized curves are stored In 
the sequence controller (16) (Col.6, lines 52-58). 

Regarding claim 41 , Kondraske discloses after linearizing the curve, the output 
signal of the sensor is applied as an input value to the linearization circuit by means of a 
switch (Fig.1, Col.6, lines 28-40). 
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7. Claims 9-1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Reid (USP 4,581 ,714) in view of Kondraske (USP 4,873,655) as applied to claim 1 
above and further in view of Yunus (USP 5,848,383). 

Regarding claim 9, the combination of Reid and Kondraske discussed supra, 
discloses the claimed invention except the reference input value is adjusted by means 
of at least three digitally activatable potentiometers. 

Yunus discloses the reference input value is adjusted by means of at least three 
digitally activatable potentiometers (DAC 108, DAC 110, DAC 112)(Fig.1, Col.1, lines 
19-23, Col.2. lines 8-12). . 

Regarding claim 1 0, Yunus discloses the output signals of the potentiometers are 
added by means of a summator (1 14) (Fig.1, Col.2, lines 8-12). 

Regarding claim 1 1 , Yunus discloses the settings (code) of the potentiometers 
are stored, in combination with the associated reference input value and/or a reference 
output value (Col.2, lines 24-30). 

It would have been obvious to one of ordinary skjll in the art at the time the 
invention was made to includes means of at least three digitally activatable 
potentiometers as taught by Yunus in a method for linearizing a nonlinear curve with an 
analog linearization circuit of Reid in view of Kondraske for the purpose of providing a 
digital compensation circuit for calibrating a sensor (Yunus, Col.3, lines 15-23). 

8. Claim 33 is rejected under 35 U.S.C. 103(a) as being unpatentable over Reid 
(USP 4,581 ,714) in view of Kondraske (USP 4,873,655) as applied to claim 1 above 
and further in view of Bechel (USP 3,926,052). 
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Regarding claim 33, the combination of Reid and Kondraske discussed supra, 
discloses the claimed invention except an adjusting device for adjusting the slope of the 
linearized curve is adjusted in such a manner that the actual output value is essentially 
equal to the reference output value. 

Bechel teaches an adjusting device for adjusting the slope of the linearized curve 
is adjusted in such a manner that the actual output value Is essentially equal to the 
reference output value (Col.4, lines 3-7, Col.8, line 53-Col.9, line 5). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to includes an adjusting device for adjusting the slope of the 
linearized curve as taught by Bechel in a method for linearizing a nonlinear curve with 
an analog linearization circuit of Reid in view of Kondraske for the purpose of providing 
an apparatus for measuring a condition of a given environment and for providing an 
output signal which varies linearly with changes in such condition (Bechel, Col.1, lines 
65-68). 

9. Claim 38 is rejected under 35 U.S.C. 103(a) as being unpatentable over Reid 
(USP 4,581,714) in view of Kondraske (USP 4,873,655) as applied to claim 1 above 
and further in view of Spofford (USP 4,148,220). 

Regarding claim 38, the combination of Reid and Kondraske discussed supra, 
discloses the claimed invention except an adjusting device for adjusting the linearity of 
the curve is adjusted such that the actual output value is essentially equal to the 
reference output value. 
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Spofford teaches an adjusting device for adjusting the linearity of the curve is 
adjusted (Col.4, lines 27-35) such that the actual output value is essentially equal to the 
reference output value (Col.4, lines 36-48). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to inform an adjusting device for adjusting the linearity of the curve 
is adjusted such that the actual output value is essentially equal to the reference output 
value as taught by Spofford in a method for linearizing a nonlinear curve with an analog 
linearization circuit of Reid in view of Kondraske for the purpose of providing a 
thermistor temperature sensing system for detecting a limited range of temperatures 
and a means and method for optimizing the linearization of thermistor characteristics 
whereby the thermistor may be utilized in the temperature sensing system to accurately 
sense temperatures within an extended range of temperatures (Spofford, CoL2, lines 
18-25). 

Response to Arguments 

10. Applicant's arguments filed 01/28/2005 have been fully considered but they are 
not persuasive. 

-Applicant argues that the prior did not teach "a method for linearizing a nonlinear 
curve with a analog linearization circuit with digitally adjustable parameters which are 
output by a sequence controller" as cited in the amended claim 1 . 

Examiner position is that Reid teaches a method for linearizing a nonlinear curve 
with a analog linearization circuit (e.g. Col.1, lines 45-55) with digitally adjustable 
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parameters, which are output (calibration and linearzing the output) by a sequence 
controller (computer 16) (Col.2, lines 6-10, Col.4, lines 1-11). 

-Applicant argues that Yunus '383 did not teach "a method for calibrating the 
circuif as cited in claims 9-1 1 . 

Examiner position is that Yunus '383 teach a method for calibrating the circuit 
(calibration circuit 200, Col. 5, lines 36-38). 

-Applicant argues that Bechtel '052 did not teach "the digital adjustment of 
parameter of analog linearization and the method for calibrating the circuit" as cited in 
claim 33. 

Examiner position is that Bechtel '052 teach "the digital adjustment of parameter 
of analog linearization "the digital adjustment of parameter of analog linearization 
(measuring apparatus 10 is properly adjusted, the computing circuit 13 provides an 
output voltage VRH v\^hich varies linearly from 1 to 10 volts, Col.7, lines 40-51) and the 
method for calibrating the circuit (common computing circuit means which can be 
adjusted to indicate a zero temperature difference (parameter), Col.2, lines 38-42). 

-Applicant argues that Spofford '220 did not teach "the digital adjustment of 
parameter of analog linearization and the method for calibrating the circuit as cited in 
claim 38. 

Examiner position is that Spofford '220 teach the digital adjustment of parameter 
of analog linearization (adjusting temperature in a piecewise manner for each individual 
setting of potentiometer 32 by piecewise linearization means 60, Col.8, lines 1 1-21 ) and 
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the method for calibrating the circuit (a calibration potentiometer 52 was electrically 
coupled in series with resistors 38 and 40 as shown in FIG. 4, Col.7, lines 10-14). 



Conclusion 

1 1 . Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

12. Specifically Reid has been added to second ground of rejection. 

Contact Information 

1 3. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to John H Le whose telephone number is 571-272-2275. 
The examiner can normally be reached on 8:00 - 4:30. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, John E Barlow can be reached on 571-272-2269. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



March 31,2005 



John H. Le 



Patent Examiner-Group 2863 




